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0. Htriex-^aj^yN'-y^r^taj^^ii^x-^cOT 

-9*7 0**794 mwm9uv9tmwmx° 
hzztztrnt-fz f**n 9 ie«co^ ^ u mmo?- 

[000 1] 

ti. *^)^W&^)VTV4fr^-9*m?i- ) iLA,f£ 
m&iL£tltzi-'-9Z^7-%<T-9liit>^-y7 
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^S^i:^^. Z(7)tz*b. ^^V^Mcota^jy^yy 
r tit t T § il& -r- ^ WKJBjSM^S tcSr ^> 

[0003] ±a<OJ; 3 tc. »^^-f 5 y7<7MBW* 
SfeizZZtTUzmK ft-ftlZiXhi'— 9(7)9 4 5 

S £ b *>'T'# ^ ^ -f 5 V^HPB* T-^^ -f y H »7 ^ >f 

a (tDw) as. ^^'jsi^if^ 

»tr *s, ap*>7 f -^5as»js*^±-r-i»s. -saw 

NA(tDW) swasc** . • * 

[0 004] HUi, -X*UIWrtJcJWIS*iTV^;f' 
Z . IftfW'C'f y^-miix LXT-9itiJjy<y y 

^mm<7)^yu y9mx'S)i>. bi*#jsl-c«* 

[0005]il(i, vMTMIfiSrqrf* SDRAM 
(Synchronous Dynamic Random Access Memory) J-I^Jtk 
L^yo -y ?HTfc5#, HBW)^* 'JiSBXttT-^ 
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[00 0 63 Hlfc^F-tidC ?d»?Wj/^77 

[0 0 0 7] 4fc. ^>f/*')^MS2li > ?n>y 
?A*Air7r l*»£ai;fo§ix&rtgfcy*n>y:?£:SfI-f 

tt73f#*>B#fg&tm-x M/ yx (Burst Length) 

HQ LT ttJTl Sii4 *M0V<4 7ti*?V94 *-7*;Ufi 

^ (pcnt-enO. pcnt-enl, pcnt-en2) £>SfiTf 

[0 0 083 r-^ai7if#*>TOi. #^b§^ 

ISIS:®* L . iBJB-r-^tfffla * ~Q<7#\%9 o -y 

[00093 ^-x MWBittftavi' H**A*S*lT 
, ^ USSrtT-— &<7>3 vy K£#5£jf te^£$ 

(Sequential ) -fi&Xli-J 'J— 7" ( Interleave) * 

[00 1 03 W&MWM ?ij*?v?4 *-7*/W8-§- 
(pcnt-enO, pcnt-enl, pcnt-en2) , Iklfft&Pn ••/ 9 

LtzWkmwU yt^yfm^ (pcntO, pcntl. pent 
2) 'My-ti^Vtm^ (pcntO. pent 

1, Pcnt2) T-^tfi73#^l^^^{5i:3i®t 
Tft7l£:rt, fM^fi^yfvv^^tWmth. 
[00 113 iMy**7V9=> v^m\±. -X^'JSg 

7tft- Kfc J: 0 , IfMtWIcTVNM 7'# "7 y * 9 y 
f-@Bff3(C7-'-^^»ft-rS, ^T^y^y^-® 
»3C£S3*ifc-r-*U:, H^B*|S|J|?jtt$*U iif 
, -?J4, /Mr^r^y^fi-f- (pcntO, pcntK Pcnt2) 
lz X K) MiRmzsU Tij <7 > 9 v y -f-HJgl 3 frh ftJl $ 
ft£>. fit, ^MT#'7y?5-yf-[US§3#>4>ai7j£ 
ilTtft-t (pl-out) i4, f-?iJl7JA'7 7r (dqO. dq 
1. dql5) <,z£fimZil&. ■ 

[0012] T-?ftj]^-y 7rli-M, SflSft 
fcf-^ftJB«*-*WBfc*T*. 02 (a) H22 

( b ) $.1/03 ( a ) —03 ( b ) (i. Hi fcjj*Lfcr 
- * ffiTv < y 7 r Srffli. fc«3fW5pt * V $kU<7>7u -y ? 

[00 1 3] 02 (a) i4. 01tC^:$ix^^o-y^A 
y 7 r 1 «H18&0T-fcS .02(a) Cijcf J: d 



(Complimentary Metal Oxide Semiconductor) IMP 

[00 14] 02 (b) ti N 01 t^L^NMT^^y 

7'# <7 > 9 3££#§ 2 J4 9 n y ? A7V< y 7 r 1 ftjj 
^fL^^^o-y^S-Sfi-r^.. F*!gB?ny?{4r-9y 

(Nl) <0KW y^tEPJD§^5. 
[00 15] h5>-i>X^coy-MC(i, >M~T 

i]*yy?A ^— y;Hf-f- (pcnt-enO, pcnt-001, pent-n 
2) cfWl-PtfOfi^'EIJSD^^i,. /NM^'^^y^^t 
S 2 {4 . ;-?>f <7 y 9 A *—7)l>m^ ( pcnt-enOJ pc 
nt-enh pcnt-en2) k l*]gB?c? y ^ Srffl^Ht^^ i: \,z X 
0, /NMr^«7>^fi-f - (pcntO. pcntl. pcnt2) 2rtti 
Tit" 4 . U -te -y r- ft#^'T ^ f -f y«t^(C^fl-T S t . 
/"NMr^^y^ft-^ (pcntO. pcntl, pcnt2) ^COtBTl 
li. o-«JB (*S5&tt«) iz&ft-tz . ED*>, n>(7* 
'7>'^^I|2COPMOS h^yy'X^, StA'NMOS 

h9>-^x^ (pi, ni) J4, ^iJj^-Hwra, 

[00 1 6 ] 03 (a) i4, 01 (C^Sfufey^ 7"^>7 
y 9 9 -y f - 0SS 3 tefc V ">T , ^ * 'J -tr ^ ai^J ? tltz 
T-9 (RD) SrSKTifeft. yO yTyn yTlzffirfZ 
$iX&. ^NMr^^y^fi-^- (pcntO, pcntl, pcnt2) 
«, •yT70-y7'*$IJffllLTT-i5' (RD) SrJIKJcaj 
}rn>. 4^. >'M7^'7y^5 y^-|l]SS3^A > ai7lS 
*t4r-^ (Pl-out) «U x-^ai77^' y7T^EpjD$ 

[00 1 7] 03 (b ) (4, x— ^dl^^y 7r4<7)tHl 
K0TS)S. ^m^^-y7r4l4, ffj|^^7^'7 
y^7 y^-HI883<?)a}7Jx-^ (Pl-out) iJSTRL. i 

[00 18] 04J4, mi~~m3l,ZvkLtlT : —7liif};* 
•yyrZffit tcm&co* t'J^IKfcl, WS. L Jt fgft 

m^mmx-h h . 04 cts^-c . < a > « , jmb^ o 

•y ? (Ext-clk) OftJ^rC-* 0 . ( b ) l&ftffi? a y 
9 (lnt-clk) nfflmX-hb. (c). (d). 
( e ) <4„ -eil-fixco^^y^^ *-7"/Hi-f- ( P cnt-e 
nO, pcnt-enl N pcnt-en2) (nWtMWX'fo 6 „ ( f ) {4, 
';-fe;l-*^B!^ji4iX/iT-^$r^-r <, (g)(4. 

'^T-ij^y-rjyi-m&sn&jim^yfiL. <-h) 

(4, T-^{±J71^' y7r4c7)ai7lfi^-T'^>4. 

[ o o 1 9 ] 04 c^-rajBSBi. tbTiT- ^«p*>B$r B i 

3 "C$> 0 . /n'-X h yx*M CDifr&X'h IP*> . 
04 (a) (c^TJ:dlc^i7n-y^^'igMS^3[SlA 
73$ii^. ( h ) tc^-T i ^ tCr-^* j ai73$^-S^ 
Jti73T-^#^ia(43fc^S. ( f ) fc 

x o iz* =t >j ^ivfrCiA^n^-ftfmmizm?* 



[ 0 0 2 0 ] H4 IZ^LtzX olz. ( c ) <7)pcntOft-5f- 
SO'J-fcy Mi. ( d ) <75pcntlfi-t£J: D^^^-l.. 
|Sia(C . pcntlfi-f-i: pcnt2f5^ 'Jtyh Ji^-ft-fixpc 
nt2. Pcnt0tcj:'3&5££ix4. 

[002 1 ] 04tCfc(t^^Oy ?cr>?4 isy? 

®ft t x >y ^'gfrfrTV) 5 ^ y «i , iSJK^ItJEO i d & 
MBEB&MaMttz J: 0 . fcfc£>£;h.4?a-y?*>r 5y 

, ?D7^7^-bX^^fA ( t AC) fc s t— :J"7-f 
«7:^ A ( t DW) fc. tt5^*-;L-H^-f A ( tOH) ifi 

mit-t&zbiz%&. 

[00 22] 7D7?7^XN A ( t AC) (A, & 
•yW7 7r 1, AM7*')y^4S2, Sim 

[00 2 3] aS^-^r-'^-fA (tOH) *hSB?o 

* srfls-f- * A^iti 4 2 r(c3W-4 B#ra^*-r . «e 

■oT. tttfjjfc-;H<*-fA (tOH) {i«£E. ?ag(cJ:4 
[00 24] ?07?7?W'(i ( t AC) (i, *h 

i>-/ES ( t 1 — t 2) £*>IR, ?oy?T 

7-fe.X;yMA (t AC) tfildzttthmt. VMBEifi 

[00 2 5] aj:*J*-/Vr-':M A (tOH) J2, *hgB?u 

y^'Era (t 3~t4) £$tt. 7r>~y?T-7 
W-fA(tAC) 3&**bh t &4 <?)(i , «ME#± 

# LSJK^ffiT-r 4 B*T & 4 . 

[00 2 6] f-^'7-f>'H'/^'fA ( tDW) 

tl, t 2 — t4KISI£fW\ <I.IT\ t2li, if— 9ft 

wmm^mm\»z j: o « t s < aj *f 4 prat'* 0 . t 
*W4wsit*4. 

[00 27] 

7-'- * aiTV n* y 7 r * w-r s ^ * y mmRx/ z mma 

[00 28] IM^Zolz, 7w?T7-tX?-i J± 

(tAO t&nK-^vfj a. (toH) s^saw** 

(Worst Case) fi N SVHCS^S. 55 ^ I*K$[1JS&S: 
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4lcfe{tS-r-^^B#^Sr^-rr-^'7 * J-K^iSM 

a (tDw) mm\z* < £'gxhhtz#>. ttM^t'j 
[0029] ±^t^ras$:»?»-rs 

^utti 1 ). f-^^K')?^^ (tDW)'* 

L^r-^aj^N* 777 ^^r-r 4^ * «j msRi/m 

[0030] 

^ o -y ^ LT F*JgPi7 o -y ? S as^f 4 7 a -y ^ A 
J}J<v~7Tb. «flB^ o y^A^^'y 7 r*»£> as* 

*«raej*i«^ a >y ? *-^HBBiES**a^a*« 

^iO. frlET r -^a573>'N*-y7rtfO|fif^$:$iJffll-r4^i: 

[0031] gt^a i ismo^-^ai^vN'.y 7 T 

1 1> ^atcfe v . a -y ^ SrSfi L"C rtgp^ a -y 
^ Sraj^-TI. ^o-y^A^N'-y 7 ri:. mriE^a-y^A 
73VS-y7r*^aJ73$ix4 luf £[*Ig|5 ^ n -y ^ Sr — 5£B$ia 
iiffi$-li-43iffi^g$-«tx, MIBSffi*S*^a573$n 
4«ML^^^o.yiy^J; 0. suffix- ^itJTl A - y 7 

[0 0 32] fi£oT. ^<^E UOW3I^ff3x-^^-f 
>-r-"T7^>fA (tDW) (7)m'J>-£W5<r2lsb, 9Y&?U-y 

?*&mLT—f&^mmz^zwm-mz£*). -r- 

^aj^^^'-y 7 r SrM»"f4fcA, pcnthpl-outft^co 

nfi-f-*\ «Ei:ag^fft,^-ftL^^J:dt3L, slow 
tACt fast tAC**[BI— tcs5r 4 «k O 9 *? 4 V H ^ ^ 

-fA (tDW) ifi^^ywm-vwa^h, fi^oT, 
WSLX* U§aiO*^"C*>oT t>iMM^t«iH-4'C t 

4. 

[0033] 

[^BJOHJfcO®©] *»**C«4-r-^aj*^* 
>y 7 r 5rii-r4^^ U^S^$W^O»^JSa^l¥ 
ffBfciiBH-t4. 

[0034] ftftjfc:, «figSrlKBJ-r4 . 04 «. *5|HJ 

commmmizj: vmmitztitzy-'-?'? < > wtm 

JBtfDr-^ K7$fjffll^a{i^ o y ^ A73AS- . y 7 r 
10t. ^M7^->y^^t§2 Oi:. >M7**?V9 
^ •yf-IllS&3 0i:. r-^ajTl^' y 7 r 4 0 fc . 
^5 0*^«J«$fxTV^4. 
[0035] *HSfiC0^@tt5V^riS. >t-f ?°tl*7>? 
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mmtztotx* i;iistc*}^Tti. ?d 7 ;aaa'7 

7r£1S»fflfl|;tTV*S. 05C0iJ^L*:?o.y?A?3 
A'77rl 0*>»fgtt, Mj£L£^#&ffi<7>?o-y?A 
1 ^-y7T lOHMBfcH— C*>£. BP*>. 06 (a) co 

mm^m^-t t. at. ? o -y ?A?v<y 7tioii 

*>m?vi-y7m*§- (ext-clk) tmmni±vref£itmL 

[0036]^. *IISfe^®fc^i£flrm. *H 
M^Wtcfc^TtilocO^D-y^ATl^^-y^T 10*> 
£>t*J77 £*X4 rt^P^ o -y 7 i&m+iMfm?- 5 0 £jg 

tLtz^u y^m^ta^i.. ttz. mmm^ofr^ 

tittZtVtz?r>-y? fl«tt , f-^H}^W7T40i 
^MZ.'th'f— 77Wo>y 7 (dout-enb) 

T'&4. 

[0037] _L>$Oj; 3 IC, «3RS« t; ltmZT-7& 
*A' 7 7r40li, affile 5 0*>£>ffi:fj£ix47-'-? 
SMH (dout-enb) i OftJffll^iX 

S^5 0«±, 1t$:fflC9?o-y ?A7lA-y 7t 1 0Srit?iJ 

[ 0 0 3 8 ] <M,Z^ 06H18 5r#B3 tT^HSS^SS 
4 ? ffllJjA y 7 r 4.X * U SIBoDtW 
COV^TR^WS. 3r*3. 06 (a) {i:. 02 (a) fc 
^L^fi!*S*t*3{tS ? o -y ? ATlA -y 7 r t |al«co 
fcAKBHS:««"r 4. 

[ 0 0 3 9 ] 06 ( b ) . &IAH6 ( c ) te, Sffi^S 
^flsWSr— 06 (b) t^L^iac* 

WHffltf. h7y ; Jx?tttMlLZlSttmz ! £%.LX^ 
h)^yis7 (passive) fSMb^ -Y ^ 5 > XXHIB$& 

[oo40]»:,i6 (c)ii mm^&comco-m 
x*h&. 06 (c ) izTjkLKXoiz^ mmm^mm 

%ma>W&>*-v7 TZmtXiS*) . «A' 7 7rl±, # 
/roaM^'-y 7 TfcfcfJELJtA'f T.X^fiE£f&JfJW-4 

(vref-p) fcifflflqfl-f- (vref-n) <9*fi*tffi#:*;# Vvg. 
#31ffi^«y7r<0|M^atK* t ^*<55r*. <3!o-C, 38 

(dout-enb) «, MB$fgT*£fl^£:rt4» £*tfC»U $"J 
flWi-f - (vref-p) £0JWg^ (vref-n) Offi*ffflb&*/J\$ 
V^S. 4HS&^*-y 7 r<Z>ttfB*B8±/h$ < 3:4 . ts!o 

a®*S*^ai77$^4 7 : '-^ttl7J-<^-7-/P^n 
-y? (dout-enb) <?5aj;*JB*fflUi*< 3r4 . 



[0041] J^mcommiZte^X . Vref-p=Vcc-2 
v, fioVref-n=Vcc-2vC$>il(f , 06(c) 
^PMOS h^yy'X^^f fflL^wy-VV-^ 
IBkOWBEtfcitfc I Vgs | = | Vcc-2v-Vcc I =2v{± s 
Vcc£W;b93:<St;:— 5TC&4. mmiz. NMOSh 

ffl I Vgs | fcVcc(c|SJ*>0 s fir<«(=-J&C*4. fto 

[0042] 07 (a) a, i&mmtnmco? 

v y 7 Ali^ y 7 Tcr>®$mxfoh. t&m$ffibm%:Z> 

[ 0 0 4 3 I 4fc. 07 ( b ) «. jBKMStoSSiCffitf) 

d b izi *) o -y ^aS$-^4^T06 
(b) LtiMm^&t m—X'h h fiK ®Mf*i&X'% 

v * o Mtm 6 ( b ) iztjk Lfcm&^mtm* h . 

[0 044] 4 07 (c) (i s x-^aj^N'y^r 
Sr^HISS0T-$> 0 , 03 (b) iz^LtzUmmizii 

» z>T-*&jv<>y 7 T*7&t®&mbm%*). mmm 

(dout-enb) (,z£ *)%m%tlZ>. 

[0045] ip*>, *m&co&mi,z}3ii&JU 7°%iyy 
?7-/1-®m3 0<7>ai7lfi-f-pl-out(i. r-^tH73^f * 
-7*)V9uv7 (dout-enb) if) \ -4 WmX'^Mz%& 
t. c f-7&?l)^>y7 T AOlZfothtlh. U-iX, — 

T4O0MtMflMMZtii>. 

[0046] kiT. 08 zmmLxmymffiTrnztLtz 

rtSB^o -y 7 &mm LXf-ritijjsty 7 r 4 0 £$W 

[0047] i8tiuwii, mzmftbmimiz 

fflmX'fc&. 08 (a) fcfc^T, ^f-gP^O-y^ (Ext- 
clk) Ai?n.y;W77r 1 0tCA*$<X4fc. HU 
I^n 7 ^A^'/7rl Oti^gp^cfy^ (Ext-cl 

k) m^zmmnmbimL. 08(b) iz^-rx 33: 
rtgp^o-y^ft-^ (int-cik) izxK>mms^mi- 

4. 

[0048] ?u 7 ?A^77t 1 0*>£>ii};*j£*tt: 
1^35^0. y^ti-^- (int-clk) (i, AM7*-»-^14 
S2 0Sr^-LT. 08 (c) —08 (e) iZifk^-y^ 7° 
ij^y^m^ (pcntO, pcntl. pcnt2. ) &m<$8t 

ZblzXO. )U7°^^y79 yi-W3 0l,tm^ (pi 
-out) £fcb?l£-tf-4. SI^^T^^V^^ y^-lllSgS 

ocioaiTi^nfcfi-^ (pi-out) T-irtiiJ}'* -/ 

7T40t,Z%rmZiX&. 

[0049] *9mnimtzistthx*v&n*. 08 

(h) lZHk-fMmZtLtifim7 o -/7b, 08 ( i ) (,Z 



(6) 
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is (g) t^-rj; as, nsmomm 

tt^^^l^-r-^ (Pl-out) Ji, ttJ^B#^-ST1i^r 

if—?*?< yYV94J± ( t DW) 
[ 0 0 5 0 J **SS^^tCt>V^-C(i, 08 

(h) tc^-TiatC, y^r^y^y^-EIS&S 0#> 

^tti^J^ix^T-'-^ (Pl-out) co^cfT'fttMV^^ 

mz, £<o*4 $ y^ci^-t^ a 

30^5 0frt>liijjZtL?,mmZiXtZ\*l&7X3y? (do 

ut-en) 7 i -^tiJ*^' y7r4 O^EPSD^ilSid 
iZ-fh, ^T, 08 ( i ) iZfjk-tZolz, 
^■y7r4 0lif-^ (pl-out) ZgfeLtzttBXliiJi 
-fhZbif^mt^h. 

[0051] mz. wmm?5 0frL>ttjj2ti&MmL 

, *:l*lg|5?n-y? (dout-en) <7>JHJ$#\ U y ?<7) 

i^XSi:[5]— ^46. T-'-^^-f VF^^-f A (tDW) 

[ 0 0 5 2 ] snb. **hj!u\ mtm&<mwr>tomz 
1 0 0 5 3 ] mut . ^^atojBJBTii, 20^0 -/ 

^AAA' 7 7r 1 Oiffl^Ti,^^ 2oULhco^o-y 

A?3 A 7 7T ^leM^ilT V » 2 OtfD? O -y ? ATI 

[0055] JEC. fa»S«i:|B]«^lo^^o-y^A 
A'<»7T 1 OSrffl^Sdtfc^rfigTftS. fit. £«o 
^07^A^A'77rl 0#>£>ai?J$ix&l*l 
S5?Uy? (Int-clk) (i, AM7*>)y^MS2 0 

[0056] 

(tDW) (OJS^fcB&CfcAs «;o7?J 
^N'y7rSr$fJP-r-S. EP*>. Pcntt P l-outfi^tfO# 
Xfo->X l> . — j£f5jiS*jfl|fflLfce^-C**dout-en 
J;0, slow tACtfast tAC**|S|— j;5 5rf-^"> 

*»^u **vgm<?)w>mmz&fzz-£&z\btfx' 



[0057] tf*3S2 , ai/iftftJiTiettoiWBfcin 

{£, Pcnttpl-outff^cr)=&«ft-§-St>\ — ^OjfJSSr 
mm Ltlis^X'fo ^.dout-enfi-^colf 2iaW<03Eft:fc:# 

[00583 3l*«4-HBW»a5Satt<OfWB(cJ:*itf. 
fifE-r-^ SB** y 7 r C0*ijffllfc i y . WtE5I$E¥ga> 

. Mlfi5 •yf-*g*^ai71$ixi»frlES!^a ! ^^7tT r 

-^* s ai73 * s y ^ vrnx-mmz t & z t # 

&&'bmi,Z±th& Z t •£> . 

[oo59] iff^s-ii^ii i oimvmmtzix 

[EBffiOfS^UtBj] 

[HI ] T-f&K^-v? T*mttzW&cr)*^mW. 

[02] T-^aj*A.y7rSrfflli3t«l6*fiO^*i;»!t 
^IWBfft£®K0'C& 0 , ( a ) \t9 o -y A7^' y 7 

ri, ( b ) t&> 2 tt-tmtme 

[03] x-*ffiaA-y7r£*£fc«fclW5*^y£!B 
<7)Pffl««0Ji&llT'^> 0 . ( a ) {iy <>f TA •> V ^ 7 y 
^-H1S§3. (b) {i-r-^aj^*-y7r4**t-|llHHa 

[H4] x-^aj^N'-y7T^*ix7tfa!3ft<7)^^ y^a 

[H5 ] T-?ftj]^ y y r *mtt&2Sfc<ajmG.tS 

if&x^vmwwuyrmx'hh. 

[06] r ! -5>ii! l j];<'yyT£ffiZ-ttmi&commt / Z& 

fts ^ t y gacoi¥«a«^niffS0T-$> y , ( a > « ^ o 

•y^A^77rl0, (b) (c ) {±3iffi^T5 

o^-rmssHT-ft^. 

[07] -f-^aj^A y7r^fili.3t*|Qfi<0®®(ct3 
If&X* y HBO»ifflfl|^|llS|0TS) 0 . ( a ) (i^o 
7?A^' 7 7rl0, (b)(JII*^5 0, (c) 
fi-r-* ffl^N* 77r40 ^*-riIIf&0T*> 4 . 

[08]r"-^l±S71^'y7r5:(i^ 3t*HJfi<7)^®Kt5 
ft 4 ^ ^ y iSB<0*»»»WSEI'C* 4 . 

1 7D7^A^'77r 

2 y^7°^i"7y^^^ 

3 )Uzr*}*7y?y-y1-m$, 

4 f-^as^7 7 7 

10 ^07^^777 
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4 0 ^-tnti-K^yy 
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[06] 



[127] 
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(h) douLen 
0) dqO-15 
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